Waste Storage Facility 313-1

USDA
NATURAL RESOURCES
CONSERVATION SERVICE
DELAWARE
CONSERVATION PRACTICE
STANDARD

WASTE STORAGE FACILITY

CODE 313
(Reported by No.)

DEFINITION

A wade dorage impoundment made by
congtructing an embankment and/or excavating a
pit or dugout, or by fabricating a structure.

PURPOSES

To temporarily store wastes such as manure,
wastewater, and contaminated runoff as a
dorage function component of an agriculturd
waste management system.

CONDITIONSWHERE PRACTICE
APPLIES

where the storage facility is a component of a
planned agriculturd  wade management
system

where temporary storage is needed for
organic wastes generated by agriculturd
production or processing

where the storage facility can be constructed,
operated, and maintained without polluting
alr or water resources

where dte conditions ae auitable for
condruction of the facility

to fadlities utilizing embankments with an
effective heght of 35 feet or less where
damage reaullting from falure would be
limted to damage of fam buildings,
agriculturd land, or township and country

roads.

to fabricated dructures including tanks,
stacking facilities, and pond appurtenances.

CONSIDERATIONS

General

Wadte storage facilities should be located as
close to the source of waste and polluted runoff
as practicable.

Uncontaminated water should be excluded from
the structure to the fullest extent possible except
where its dorage is advantageous to the
operation of the agriculturd waste management
sysem.

Freeboard for waste storage tanks should be
considered.

Solid/liquid separation of runoff or wastewater
entering pond facilities should be consdered to
minimize the frequency of accumulaied solids
remova and to facilitate pumping and gpplication
of the stored waste.

Due congderation should be given to
environmental concerns, economics, the overdl
waste management system plan, and safety and
hedth factors.

Consderations for minimizing the potential
for and impacts of sudden breach of
embankment or accidental release from the
required volume.

Features, safeguards, and/or management
measures to minimize the risk of falure or
accidental rdease, or to minimize or mitigate
impact of this type of falure should be
consdered when any of the categories listed in
Table 1 might be significantly affected.

The following should be consdered either singly
or in combination to minimize the potentid of or
the consequences of sudden breach of
embankments when one or more of the potentia
impact categories liged in Table 1 may be
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sgnificantly affected:
1. Anauxxiliary (emergency) spillway
2. Additiond freeboard

3. Storage for wet year rather than normal year
precipitation

4. Reinforced embankment -- such as,
additiona top width, flattened and/or armored
downstream side dopes

5. Secondary containment

Table 1 - Potential Impact Categoriesfrom
Breach of Embankment or Accidental
Release

1. Surface water bodies -- perennia streams,
lakes, wetlands, and estuaries

2. Criticd habitat for threatened and
endangered species.

3. Riparian aress

4. Farmstead, or other areas of habitation

5. Off-farm property

6. Higoricd and/or archaeologica dtes or

gructures that meet the digibility criteria for
liging in the Nationd Regiser of Hisorica
Paces.

The following options should be consdered to
minimize the potentia for accidenta release from
the required volume through gravity outlets when
one or more of the potential impact categories
lised in Table 1 may be sgnificantly affected:

1. Outlet gate locks or locked gate housing
2. Secondary containment
3. Alarm system

4. Another means of emptying the required
volume

Condderations for minimizing the potential
of waste storage pond liner failure.

Sites with categories listed in Table 2 should be
avoided unless no reasonable dternative exists.
Under those circumstances, consideration should
be given to providing an additiona measure of
safety from pond seepage when any of the
potentia impact categories listed in Table 2 may
be sgnificantly affected.

Table 2 - Potential Impact Categoriesfor
Liner Failure

1. Any underlying aquifer is at a shallow
depth and not confined

2. The vadose zone is rock

3. The aquifer is a domestic water supply or
ecologically vital water supply

4. The site is located in an area of
solutionized bedrock such as limestone or

gypsum.

Should any of the potential impact categories
lised in Table 2 be affected, consderation
should be given to the following:

1. A day liner desgned in accordance with
procedures of AWMFH, Appendix 10D with a
thickness and coefficient of permesbility so that
specific dischargeisless than 1 x 107 cy/sec.

2. A flexible membrane liner over aclay liner

3. A geogynthetic clay liner (GCL) flexible
membrane liner

4. A concrete liner designed in accordance with
dabs on grade criteria for fabricated structures
requiring water tightness

Congderations for minimizing the impact of
odors.

An anaerobic lagoon instead of a waste storage
pond should be considered for Stes located in
rurdl areas where odors are a concern.  This
should be especially consdered where odors
would affect neighboring farms having enterprises
that do not cause odors and/or neighbors who
ean a living off-fam. The recommended
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loading rate for anaerobic lagoons a sites where
odors must be minimized is one-hdf the vaue
given in Agriculturd Waste Management Fedd
Handbook, (AWMFH) Figure 10-22.

For sites located near urban areas, practices
such as the following should be consdered to
reduce odor emissions:

1. Covering the sorage facility with a suiteble
cover.

2. Usng naurdly aeraed or mechanicdly
aerated lagoons.

3. Using compogting in conjunction with a solid
wade sysem rather than a liquid or durry
sysem.

4. Using amethane digester and capture
sysem.

Table 3 — Rainfall-Runoff-Evapor ation
Data Summary 1/

Month  Rainfal Runoff Evaporation Net Rainfall
(Inches) (Inches) (Inches) 2@-@4

(Inches)

1) (2) (3) (4) (5)
January 355 192 1.08 247
February 2.96 163 108 188
March 404 222 180 224
April 339 186 252 0.87
May 381 210 3.60 021
June 371 230 4.68 -0-
July 4.66 2.89 5.40 -0
August 5.62 377 504 058
Sept. 393 263 4.32 -0
Oct. 312 190 324 -0
Nov. 347 212 216 131
Dec. 3.06 165 1.08 198

TOTALS 45.32 26.9936.00 11.54

Note  Evaporation from ponds containing
manure will be less than the above due to a dry
crust developing on the surface. For ponds with

high solids concentration, the evaporaion
computations should be omitted.

UThis table was compiled from rainfal data in
the soil survey reports for each county and using
the procedures in  Agriculturd Wage
Management Field Handbook Notice 1.

CRITERIA

General Criteria Applicableto All Waste
Stor age Facilities

Lawsand regulations. Wagte storage facilities
must be planned, designed, and constructed to
meet dl federd, date, and locd laws and
regulations.

Location. To minimize the potentid for
contamination of streams, waste storage facilities
should be locaed outsde of floodplains.
However, if dte redrictions require location
within a floodplain, they shal be protected from
inundation or damage from a 25-year flood
event, or larger if required by laws, rules, and
regulations. Wade dorage facilities shdl be
located so the potentiad impacts from breach of
embankment, accidental release, and liner failure
are minimized; and separation distances are such
that prevailing winds and landscape eements
such as building arangement, landforms, and
vegetation minimize odors and protect aesthetic
values

Storage period. The dorage period is the
maximum length of time anticipated between
emptying events. The storage period shdl be
based on the timing required for environmentally
sdfe wade utilization consdering the climate,
crops, soil, equipment, and locd, date, and
federd regulations. The minimum storage period
shdl be 30 cdendar days in Kent and Sussex
Counties, and 45 cdendar days in New Cadtle
County.

Design storage volume. The desgn dorage
volume equal to the required storage volume,
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ghdl condg of the totd of the following as
appropriate:

(@ Manure, wastewater, and other wastes
accumulated during the storage period

(b) Norma precipitation less evagporation on the
surface area (at the design storage volume level)
of the facility during the storage period

(©0 Normd runoff from the facility's drainage
area during the storage period

(d  25-year, 24-hour precipitation on the
surface (at the required design storage volume
level) of the facility

(e 25-year, 24-hour runoff from the facility's
drainage area

() Redduad <olids after liquids have been
removed. A minimum of 6 inches shdl be
provided for tanks

(0 Additiond storage as may be required to
meet management goas or regulatory
requirements

Inlet. Inlets shdl be of any permanent type
designed to resst corroson, plugging, freeze
damage, and ultraviolet ray deterioration while
incorporating eroson protection as necessary.

Emptying Component. Some type of
component shdl be provided for emptying
dorage facilities. It may be a facility such as a
gate, pipe, dock, wet wel, pumping platform,
retaining wal, or ramp. Fesatures to protect
agang eroson, tampering, and accidenta
release shall be incorporated as necessary.

Accumulated solids removal. Provison shdl
be made for periodic remova of accumulated
lids to preserve Storage capacity. The
anticipated method for doing this must be
congdered in planning, particularly in determining
the configuration of ponds and type of sed, if
any.

Safety. Design shdl include gppropriate safety
features to minimize the hazards of the fadlity.
Ramps used to empty liquids shdl have a dope

of 4 horizontal to 1 verticad or flatter. Those
used to empty durry, semi-solid, or solid waste
shdl have adope of 10 horizontd to 1 verticd or
flatter unless specid traction surfaces ae
provided. Warning signs, fences, ladders, ropes,
bars, rails, and other devices shdl be provided,
as gppropriate, to ensure the safety of humans
and livestock. Ventilation and warning sgns
must be provided for covered waste holding
dructures, as necessary, to prevent explosion,
poisoning, or asphyxiation. Pipdines shdl be
provided with a water-sealed trap and vent, or
smilar device, if there is a potentid, based on
design configuration, for gases to enter buildings
or other confined spaces. Ponds and uncovered
fabricated dructures for liquid or durry waste
with walls less than 5 feet above ground surface
ghdl be fenced and warning signs posted to
prevent children and others from using them for
other than their intended purpose.

Eroson protection. Embankments  and

disturbed areas surrounding the facility shdl be
treated to control erosion.

Liners. Liners shal meet or exceed the criteria
in NRCS Practice Standard 521, Pond Sedling
or Lining.

Additional Criteriafor Waste Storage Ponds

Soil and foundation. The pond shdl be located
in soils with an acceptable permesability that
meets al applicable regulation, or the pond shall
be lined. Information and guidance on
contralling seepage from waste impoundments
can be found in the AWMFH, Appendix 10D.

The pond shdl have a bottom eevation that is a
minimum of 2 feet above the seasond high water

table unless features of specid dedgn ae
incorporated that address buoyant forces, pond

seepage rate and non-encroachment of the water

table by contaminants. The water table may be
lowered by use of perimeter drains, if feasible, to
mest this requirement.
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Maximum Operating Level. The maximum
operating leve for waste storage ponds shal be
the pond level that provides for the required
volume less the volume contribution of
precipitation and runoff from the 25-year, 24-
hour storm event plus the volume dlowance for
resdud solids after liquids have been removed.
A permanent marker or recorder shal be
inddled a this maximum operating levd to
indicate when drawdown should begin.  The
marker or recorder shal be referenced and
explained in the O&M plan.

Outlet. No outlet shal automaticaly release
dorage from the required design volume
Manuadly operated outlets shal be of permanent
type designed to resist corrosion and plugging.

Embankments. The minimum devaion of the
top of the settled embankment shall be 1 foot
above the waste dorage pond's required
volume. This height shdl be increased by the
amount needed to ensure that the top eevation
will be maintained after settlement. This increase
shdl be not less than 5 percent.  The minimum
top widths are shown in Table 4. The combined
sde dopes of the settled embankment shal not
be less than 5 horizontal to 1 verticd, and neither
dope shdl be steeper than 2 horizontal to 1
vertical unless provisons are made to provide
Sability.

Table4 —Minimum Top Widths

Tota embankment Top Width,
Height, ft. ft.
150r less 8
15-20 10
20-25 12
25-30 14
30-35 15

Excavations. Unless supported by a soil
investigation, excavated sde dopes shdl be no
Steeper than 2 horizonta to 1 vertica.

Additional Criteriafor Fabricated Structures

Foundation. The foundations of fabricated
waste storage structures shal be proportioned to

safely support al superimposed loads without
excessve movement or settlement.

Where a non-uniform foundation cannot be
avoided or applied loads may create highly
varidble foundation loads, settlement should be
caculated from Ste-specific soil test data. Index
tests of ste soil may alow corrdation with smilar
s0ils for which test data is available. If no test
data is available, presumptive bearing strength
vaues for assessing actua bearing pressures may
be obtained from Table 5 or another nationaly
recognized building code. In usng presumptive
bearing vaues, adequaie dealing and
articulation shdl be provided to avoid distressing
movementsin the structure.

Foundations conssting of bedrock with joints,
fractures, or solution channels shall be treated or
a separation distance provided conggting of a
minimum of 1 foot of impermesble soil between
the floor dab and the bedrock or an dternative
that will achieve equa protection.

Table5 - Presumptive Allowable Bearing

Stress Values'

Foundation Description Allowable
Stress

Crydtalline Bedrock 12000 psf
Sedimentary Rock 6000 psf
Sandy Gravel or Gravel 5000 psf
Sand, Silty Sand, Clayey
Sand, Siity Gravel, Clayey 3000 psf
Grave
Clay, Sandy Clay, Silty Clay,
Clayey Silt 2000 psf
! Basic Building Code, 12th Edition, 1993, Bldg.
Officialsand Code Administrators, Inc. (BOCA)

Liquid tightness. Applications such as tanks,
that require liquid tightness shal be designed and
congtructed in accordance with standard
engineering and industry practice gppropriate for
the condruction materids used to achieve this
objective.
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Structural loadings. Waste storage structures
shdl be designed to withstand dl anticipated
loads including internd and externd loads,
hydrogtatic uplift pressure, concentrated surface
and impact loads, water pressure due to
seasond  high water table, and frost or ice
pressure and load combinations in compliance
with this slandard and gpplicable loca building
codes.

The lateral earth pressures should be caculated
from soil drength vaues determined from the
results of appropriate soil tests. Latera earth
pressures can be cdculated using the procedures
in TR-74. If soil strength tests are not available,
the presumptive latera earth pressure vaues
indicated in Table 6 shall be used.
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TABLE 6 - LATERAL EARTH PRESSURE VALUES"

Equivalent fluid pressure (Ib/ft?/ft of depth)

Sail

Above seasonal high water
table”

Below seasonal high water
table®

Description®

Unified
Classification®

Framne
tanks

Free-standing
wadls

Frame
tanks

Free-standing
walls

Clean gravel, sand or
sand-gravel mixtures
(maximum 5% fines)’

GP, GW, SP, SW

30 50

80 90

Gravel, sand, silt
and clay mixtures
(less than 50%
fines)

Coarse sands with
silt and and/or
clay (lessthan
50% fines)

All gravel sand dual
symbol classifications and
GM, GC, SC, SM,

SC-SM

35 60

80 100

L ow-plasticity
siltsand clays
with some sand
and/or gravel
(50% or more
fines)

Fine sands with
silt and/or
clay (lessthan
50% fines)

CL, ML, CL-ML
SC, SM, SC-SM

45 75

90 105

Low to medium
plasticity silts
and clayswith
little sand
and/or gravel
(50% or more
fines)

CL, ML, CL-ML

65 85

95 110

High plasticity
siltsand
clays (liquid
limit more than
50)°

CH, MH

! For lightly compacted soils (85% to 90% maximum standard density.) Includes compaction by use of typical

farm equipment.

” Also below seasonal high water table if adequate drainageis provided.
® Includes hydrostatic pressure.
* All definitions and procedures in accordance with ASTM D 2488 and D 653.
° Generally, only washed materials are in this category
° Not recommended. Requires special design if used.
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Lateral earth pressures based upon equivaent
fluid assumptions shall be assigned according to
the following conditions.

Rigid frame or restrained wall. Use the
vaues shown in Table 6 under the column
“Frame tanks” which gives pressures
comparable to the at-rest condition.

Flexible or yielding wall. Use the values
shown in Table 6 under the column “Free-
danding wadls” which gives pressures
comparable to the active condition. Walls
in this category are designed on the basis of
gravity for dability or are desgned as a
cantilever having a base wal thickness to
height of backfill ratio not more than 0.085.

Internd laterd pressure used for design shdl be
65 |b/ft? where the stored waste is not Qrotected
from precipitation. A vaue of 60 Ib/ft® may be
used where the stored waste is protected from
precipitation and will not become saturated.
Lesser vaues may be used if supported by
measurement of actual pressures of the waste to
be stored. If heavy equipment will be operated
near the wdl, an additiond two feet of soil
aurcharge shdl be condgdered in the wal
andyss.

Tank covers shal be designed to withstand both
dead and live loads. The live load vaues for
covers contained in ASAE EP378.3, Floor and
Suspended Loads on Agriculturd Structures
Due to Use, and in ASAE EP 393.2, Manure
Storages, shdl be the minimum used. The
actud axle load for tank wagons having more
than a 2,000 galon capacity shal be used.

If the fadility is to have a roof, snow and wind
loads shdl be as specified in ASAE EP288.5,
Agriculturd Building Snow and Wind Loads. If
the facility is to serve as part of a foundation or
support for a building, the totd load shdl be
conddered in the Structura design.

Structural design. The sructurd design shdll
congder dl items that will influence the
performance of the dructure, including loading
assumptions,  materid  properties and
condruction qudity. Desgn assumptions and
congruction requirements shdl be indicated on
standard plans.

Tanks may be designed with or without covers.
Covers, beams, or braces that are integra to
sructurd performance must be indicated on the
congruction drawings. The openingsin covered
tanks shall be designed to accommodate
equipment for loading, agitating, and emptying.
These openings shal be equipped with grills or
secure covers for safety and for odor and
vector control.

All structures shdl be underlain by free draining
materid or shal have a footing located below
the anticipated frost depth. Fabricated
sructures shdl be designed according to the
citeria  in the following references as

appropriate:

Sed: “Manud of Sted Condgruction”,
American Inditute of Sted Congtruction.

Timber: “Nationa Design Specifications for
Wood Congtruction”, American Forest and
Paper Association.

Concrete: “Building Code Requirements for
Reinforced Concrete, ACI 318", American
Concrete |ndtitute.

Masonry: “Building Code Requirements for
Masonry Structures, ACI 5307, American
Concrete Ingtitute,

Slabson grade. Sab design shdl consider the
required performance and the critica applied
loads aong with both the subgrade materid and
material resstance of the concrete dab. Where
goplied point loads are minima and liquid-
tightness is not required, such as barnyard and
feedlot dabs subject only to precipitation, and
the subgrade is uniform and dense, the minimum
dab thickness shdl be 4 inches with a maximum
joint spacing of 10 feet. Joint spacing can be
increased if sted reinforcing is added based on
subgrade drag theory.

For gpplications where liquid-tightness is
required such as floor dabs of storage tanks, the
minimum thickness for uniform foundations shdl
be 5 inches and shdl contain didributed
reinforcing sted. The required area of such
reinforcing sted shal be based on subgrade
drag theory as discussed in industry guiddines
such as American Concrete Ingtitute, ACI 360,
“Design of Sabs-on-Grade'.
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When heavy equipment loads are to be resisted
and/or where a non-uniform foundation cannot
be avoided, an appropriate design procedure
incorporating a Subgrade  redstance
parameter(s) such as ACI 360 shall be used.

PLANSAND SPECIFICATIONS

Plans and specifications shdl be prepared in
accordance with the criteria of this standard and
shall describe the requirements for gpplying the
practice to achieve its intended use.

OPERATION AND MAINTENANCE

An operation and maintenance plan shdl be
developed that is consgtent with the purposes
of the practice, its intended life, safety
requirements, and the criteriafor its design.

The plan shdl contan the operationd
requirements for emptying the storage facility.
This shdl include the requirement that waste
shdl be removed from dtorage and utilized at
locations, times, raes and volume in
accordance with the overal waste management
gsystem plan. In addition, for ponds, the plan
ghdl indude an explanation of the permanent
marker or recorder inddled to indicate the
maximum operating leve. The plan shdl indlude
a srategy for remova and dispostion of waste
with leest environmenta damage during the
normal storage period to the extent necessary to
insure the pond’s safe operation.  This Strategy
is for the remova of the contribution of unusua
sorm events that may cause the pond to fill to
capacity prematurdy with subsequent design
inflow and usud precipitation prior to the end of
the normal storage period. Development of an
emergency action plan should be considered for
wadte Sorage facilities where there is a potentia
for sgnificant impact from breach or accidenta
rdeese.  The plan shdl incude ste-specific
provisons for emergency actions that will
minimize these impacts.

SUPPORTING DATA FOR
DOCUMENTATION

Field Data and Survey Notes.

The following is a lig of the minimum data
needed:

a Plan view sketch.

b. Soil borings with depth to water table
identified for liquid storage structures.

C. Type, sze, and number of animas the
dructure is designed to serve.

d. Topographic survey as needed for the
gting of the dructure and its
appurtenances.

e Profile and cross-section of the dte if a
grading plan is needed.

Design Data

Record on appropriate engineering paper. For
guidance on the preparation of engineering plans
se Chepter 5 of the Enginesring Fed
Handbook (EFH), Part 650. The following isa
ligt of the minimum required design data

a Locate the practice on the farm plan
map in the casefile

b. Determine soil type and any specid
restrictions.

C. Determine  pesk runoff from the
contributing drainege aea for the
required design storm in accordance
with Chapter 2, EFH Part 650 or by

other approved method.

d. Size the gtructure in accordance with the
AWMFH, Pat 651 or by other
approved methods.

e Show job class on the plan.

f. Plan view sketch, and find grading plan
asrequired.

o] References to components supplied by

others (pumps, €tc.).
h. Maximum operating level (evation)
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I. Structurd details of dl components with
dimendgons and specid requirements
noted.

B Specid safety requirements

k. Seading, fetilizing, and  mulching
requirements.

l. Written Operation and Maintenance
plan that includes the location and
description of permanent marker that
denotes the maximum operating level to
the operator with the number of months
of storage the structure will provide.

Congtruction Check Data/As-Built Plans

Record on survey notepaper, SCS-ENG-28, or
other appropriate engineering paper.  Survey
datawill be plotted inred. Thefollowingisalist
of minimum daa needed for AsBuilt
documentation:

a Documentation of dite vidts on CPA-6.
The documentation shdl incdude the
date, who performed the inspection,
gpecifics as to what was inspected, all
dternatives discussed and  decisions
made and by whom.

b. Check notes recorded during or after
completion of congdruction showing
dimensons and €evaions of the
structure, as appropriate.

C. Statement on seeding and fencing.

d. Find quantities and documentation for
Quantity  changes. Materias
certifications as appropriate.

Sign and date check-notes and plans by
someone with appropriate gpprova authority.
Include datement that practice meets or
exceeds plans and NRSC practice standards.
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